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MOST ADVANCED 
POLARIZED RELAY 


mm inch 

SPECIFICATIONS 
Contact 

Standard 

(B.B.M,) type M.B.B. type 

2 Form G; 
Arrangement MWastrows 2 Form D 
Initial contact resistance, max. 50 mQ 


(By voltage drop 6 V DC 1 A) 


Contact material Gold-clad silver 


ey. switching power Se ee Us oun 
gP (resistive load) | (resistive load) 
| Pais: 110 V DC 
Ratin | j 
g | Max. switching voltage 125V AC 110 VDC 
/Max. switching current 1A 
|Max. switching capability | 10 nA, 10 mV DC 
| 1A30VDC 
UL/CSA rating 0.3A110 VDC 
0.5A 125 V AC 
Mechanical (at 180 cpm) | 10° 105 
Expected | i Wane | 
life (min. | Electrical | ee | 2x10° 10° 
opera- (at 20 resistive | 
tions) cpm) (0.5A125V 10° ™ 


|AC resistive 


Characteristics (at 20°C 68 F) 


TQ 


TQ-RELAYS 


UL File No.: E57521; CSA File No.: LR26550 


¢ Ultra-small size 

¢ High sensitivity: 
2 Form C: 140 mW power consumption (single side stable type) 
4 Form C: 280 mW power consumption (single side stable type) 

¢ Surge voltage withstand: 1500 V FCC Part 68 

¢ Sealed construction allows automatic washing 

¢ Self-clinching terminal also available 

¢ M.B.B. contact types available 


Standard 


Max. operating speed 
(at rated load) 


20 cpm 


Operate time* 
(at nominal voltage) 


Max. 3 msec. (Approx. 2 msec.) 


Release time* 
(at nominal voltage) 


Max. 3 msec. (Approx. 1 msec.) 


Set time” (latching) 
(at nominal voltage) 


Max. 3 msec. (Approx. 2 msec.) 


Reset time (latching) 
(at nominal voltage) 


Max. 3 msec. (Approx. 2 msec.) 


M.B.B. time** — Min. 10 usec. 
hn Between open con- 750 Vrms 300 Vrms 
Initial tacts for 1 min. for 1 min. 
break- 
down Between contact sets 1,000 Vrms for 1 min. 
| 
voltage a ea contact and 1,000 Vrms for 1 min. 


FCC surge voltage between 
open contacts 


1,500 V 


Initial insulation resistance 


Min. 1,000 MQ (at 500 V DC) 


Temperature rise 
(at nominal voltage) 


Max. 50°C 


Ambient temperature 
(Not freezing and condensing 
at low temperature) 


—40°C to +70°C | —40°C to +50°C 


40°F to +122 F 


Functional Min. 490 m/s? (50 G) 
Shock resistance 
‘Destructive Min. 980 m/s? (100 G) 
eanctenel 176.4 m/s? (18 G), 10 to 55 Hz 
Vibration | at double amplitude of 3 mm 
resistance BET 294 m/s? (30 G), 10 to 55 Hz 
pede MS at double amplitude of 5mm 
2 Form C: Approx. 1.5 g 
Unit weight 4 Form C: 
Approx. 3g = 
*Excluding contact bounce time  —> a 
**M.B.B. time Mir 10 sec. 
*+ Measuring 
condition Re JUL 
---+ 5002 
5 VDC 
+ 


Nominal 


Max. 


Nominal Drop-out operating Coil Nominal Apa en as 
Bion | voltage, voltage, enirant once) operating voltage, 
a V DC (max.) | VDC (min.) | (410%) Q (410%) ee vite 
ee ts | a | vig Teer 
razeniov | 12 com | te 11.7 1,028 140 | 18 
Ep TERE 24 cue ee 4 83 2,880 200 36 
TQ2E-48V | TQ2EH-48V 48 36 4.8 iat 6.25 7,680 300 | 57.6 
Operating oe oy ae Set voltage, Bosc! pte Sel Meola Rome 
| function | Standard PC | Self-clinching ee V DC (max.) ie current, ee pe Seabank voltage, 
| board terminal terminal in (max.) | A (+10%) Q (£10%) | power, mW VDC 
TQ2EHL-3V 3 a 2.25 2.25 33.3 90 100 4.5 
TQ2E-L-4.5V | TQ2EH-L-4.5V 4.5 328 | 3.38 22.2 202.5 100 6.7 
ee TQ2E-L-5V | TQ2EH-L-5V 5 3.75 3.75 20 250 oo | 78 
latching TQ2E-L-6V__TQ2EH-L-6V 6 | 4.5 a 4.5 16.7 360 100 9 
TQ2E-L-9V TQ2EH-L-9V 9 6.75 6.75 | 114 810 100 13.5 
TQ2E-L-12V |TQ2EH-L-12V 12 9 9 8.3 1,440 10018 
TQ2E-L-24V |TQ2EH-L-24V 24 18 18 6.3 3,840 150 36 
TQ2E-L2-3V |TQ2EH-L2-3V 3 2.25 2.25 667 | 45 / 200 45 
TQ2E-L2-4.5V /TQ2EH-L2-4.5V 4.5 3.38 3.38 44.4 101.2 200 6.7 
oe TQ2E-L2-5V Pere 3.75 3.75 40 125 200 7.5 
latching | TQ2E-L2-6V_ | TQ2EH-L2-6V 4.5 4.5 33.3 180 200 9 
TOoEL2ev TQ2EH-L2-9V 6.75 6.75 22.2 405 200 13.5 
TQ2E12-12V TQ2EH-L2-12V) 12 | 9 9 16.7 720 20018 
TQ2E-L2-24V |TQ2EH-L2-24V 24 18 18 125 | 1,920 300 28.8 


Notes: 1. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 


2. Standard packing: Tube: 50 pcs.; Case: 1,000 pcs. 


@ 4Form 


C type 


Nominal Pick-up Drop-cut alee ee Coil Nominal Nee 
Operating operating : . allowable 
function Standard PC Self-clinching voltage, voltage, voltage, enirent resistance, operating voltage 
board terminal terminal VDC V DC (max.) | V DC (min.) mA (+1 09 %) Q (410%) | power, mW VDC ‘ 
TQ4E-3V TQ4EH-3V 4.5 
TQ4E-4.5V | TQ4EH-4.5V 4.5 ‘6.tae 
TQ4E-5V TQ4EH-5V 5 3.75 re, 
Single side | TQ4E-6V TQ4EH-6V 6 4.5 0.6 46.5 129 9 
eal TQ4E-9V TQ4EH-9V 6.75 0.9 14 289 13.5 
TQ4E-12V TQ4EH-12V 13 9 1:2 23.3 514 18 
TQ4E-24V TQ4EH-24V 24 18 2.4 1127, 2,056 36 
TQ4E-48V TQ4EH-48V 48 36 4.8 8.3 5,760 57.6 
EaENe: Nominal Reset Noms Coil Nominal Mee 
Operating Set voltage, operating } : allowable 
function | StandardPC | Self-clinching yolege any De (max.) vonage! current, eae Crate oan voltage, 
board terminal terminal VDC V DC (max.) mA (410%) Q (410%) | power, mW VDC 
TQ4E-L-3V TQ4EH-L-3V 25 2.20 66.6 45 200 4.5 
TQ4E-L-4.5V | TQ4EH-L-4.5V © 4.5 3.38 3.38 44.4 iO tz 200 6.7 
He TQ4E-L-5V TQ4EH-L-5V 3.75 3.70 40 125 200 a 
coi 
latching TQ4E-L-6V TQ4EH-L-6V 4.5 4.5 33.3 180 200 9 
TQ4E-L-9V TQ4EH-L-9V 6.75 6.75 ene 405 200 13.5 
TQ4E-L-12V | TQ4EH-L-12V 12 9 9 16.7 720 200 18 
TQ4E-L-24V | TQ4EH-L-24V 24 18 18 8.3 2,880 200 36 
TQ4E-L2-3V | TQ4EH-L2-3V 2.25 28 133 220 400 4.5 
TQ4E-L2-4.5V | TQ4EH-L2-4.5V 4.5 3.38 3.38 88.9 50.6 400 6.7 
bp TQ4E-L2-5V | TQ4EH-L2-5V 3.15 SAS 80 62.5 400 Tis 
coi 
latching TQ4E-L2-6V | TQ4EH-L2-6V 4.5 4.5 66.6 90 400 9 
TQ4E-L2-9V |TQ4EH-L2-9V 6a75 (5).745) 44.4 202.5 400 13.5 
TQ4E-L2-12V | TQ4EH-L2-12V 12 9 9 33.3 360 400 18 
‘TQ4E-L2-24V | TQ4EH-L2-24V 24 18 18 16.7 1,440 400 36 
Notes: 1. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
2. Standard packing: Tube: 25 pcs.; Case: 500 pcs. 
3. In case of 5 V drive circuit, it is recommend to use 4.5 V type relay. 
2. M.B.B. type 
| BUY | Nominal | Pick-up | Drop-out | Nominal Coil Nominal pee 
Operating | operating : : allowable 
FnCtD | Standard PC Self-clinching voltage, voltage, voltage, pact resistance, operating voltage 
| board terminal terminal VDC V DC (max.) | V DC (min.) Wi (410%) Q (410%) | power, mW VDC ‘ 
| as 
/TQ2E-2M-3V | TQ2EH-2M-3V 2.4 0.3 66.7 45 200 4.5 
TQ2E-2M-4.5V | TQ2EH-2M-4.5V 4.5 3.6 0.45 44.4 101 200 6.7 
TQ2E-2M-5V | TQ2EH-2M-5V 4 0.5 40 125 200 Wes 
Single side |TQ2E-2M-6V_ | TQ2EH-2M-6V 4.8 0.6 33.3 180 200 9 
Oils TQ2E-2M-9V | TQ2EH-2M-9V 7.2 0.9 22.2 405 200 13.5 
TQ2E-2M-12V | TQ2EH-2M-12V 12 9.6 lee Ue7 720 200 18 
TQ2E-2M-24V | TQ2EH-2M-24V 24 19.2 2.4 8.3 2,880 200 36 


Note: 1 coil latching and 2 coil latching types are also available by request. Please consult us for details. 


——_— 


TQ : 


DIMENSIONS 


1) 2 Form C Standard PC board terminal 
4.75 4 9 
“iar [354 _1 
0.5 0.25 
020 __7.62 010 
300 
Self-clinching terminal 
4.75 4 
‘ie7t ss tata 


| 0.25 
[e762 010 
ati 


300 


General tolerance: +0.3 ~ 012 


PC board pattern (Copper-side view) mm inch 


10-1.0 dia. 
10-.039 dia. 


Tolerance: +0.1 +.004 


0 

Schematic (Bottom view) 
e Single side stable e 1-coil latching e 2-coil latching 
(Deenergized condition) (Reset condition) (Reset condition) 
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/ 
Direction indication * / Direction indication * Direction indication* 


* Orientation stripe typical-located on top of relay 


2) 4 Form C Standard PC board terminal 


4.75 26.7 _ 


Self-clinching terminal 
oC mee 20,7 


3 


oO 


4 
5+3 [ 
i 


et UUUUUE tT 


0.25 0.5 __|L.0.25 
5.08, | 2.54 ne 7.62 + 


General tolerance: +0.3 


PC board pattern (Copper-side view) 
16-1.0 dia. 


- z 2.54 Tolerance: +0.1 


Schematic (Bottom view) 
e Single side stable e 1-coil latching e 2-coil latching 
(Deenergized condition) (Reset condition) (Reset condition) 


i a ) | = tes ) 
345678 10 ie a ase 7-8 16] i a4 67 ey 10 


1 
Peres ee pr ence o) oT Se eeeeTs oO 
} Pt 4 
4 fit 
weteetie c Pet Letae Ee ye 
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, $ 
/ Direction indication* Direction indication* 


/ Direction indication* 


* Orientation stripe typical-located on top of relay 


DATA 


1. Maximum switching power 2. Life curve 3. Mechanical life 
Tested sample: TQ2E-12V, 10 pcs 
2atg el aan Ss a a 100;-7-7I7TM Tro) dm OTC) 
—DC load Net ielelee itt 1 I | ul | 
---AC load (cos ¢=1) ry ‘i a tt = 90-—-r TT 
< | C resistive load | 0 PA PEt 
1.0 : 100 f= : == aan ee Il TPlekcup voltage! | i 
g Se t _ = a = + D 70 ce sO ER QO ew ws Max. 
5 a teen (Peas g PT | 
o = —t ie rs et aes aa re) eoR eat SD a te Min | 
-~ ? pond, = SS eS > 
3 0.5 aT s a a 
3 SM eh inc o Lk ol | € 50— TH TH) TT 
& 0.4 i aa 4-125 V AC resistive load = 
10 i | 2 40-4 to tt pony 
J 1 2 Drop-out voltage | 
0.2 : aoe | “Tim 
! ; 20 
10 Min. 
1 bi) Eo Le Lo Lil Littl LiL eee) 
30 100 200 0 05 70 : 10 100 1,000 10,000 
Contact voltage, V ———= Switching current, A — No. of operations, x 10* 


4.-(1) Electrical life (DC load) 

Tested sample: TQ2E-12V, 6 pcs. 

Condition: 1 A 30 V DC resistive load, 20 cpm 
Change of pick-up and drop-out voltage 


Change of contact resistance 


4.-(2) Electrical life (AC load) 

Tested sample: TQ2E-12V, 6 pcs. 

Condition: 0.5 A 125 V AC resistive load, 20 cpm 
Change of pick-up and drop-out voltage 


100 100 7 ] 100 

90 90 i— ] 
> g > 90 
= 6), — - 80 * 80} t = t 

5 co) o 
% 70 2 70 | | a | & 79 Pick up voltage Max | 
— at) | = 
2 60 2 60 _ | S 60 Min, | 
fas ® = | 
® sot i = | 
E 50 5 50} ar | = 50 
fo] g 9 
r 40 8 40 = 40 *Drop-out voltage Max 
OF Tele ) 30 Min. 1 30 == eile a) 
| 20 | 20 t | + | 50/—— —-—-— 4 — = — Min 
Lo 10}— 1 aaa | on + 
| ali | J eee le = | 
0 5 10 15 20 0 5 10 15 20 | 0 5 10 
——~ No. of operations, x 10* — No. of operations, x 10* > No. of operations, x 10* 


6.-(1) Operate/release time characteristics 


Tested sample: TQ2E-12V, 10 pcs. 


Operate/release time, msec. 


80 90 100 110 120 
Coil applied voltage, %V 


8. Distribution of set and reset voltage 
Tested sample: TQ2E-L2-12V, 35 pcs. 


6.-(2) Operate/release time characteristics 


Tested sample: TQ4E-12V, 10 pcs. _ 


Operate/release time, msec. 


1OO M11 O20 
Coil applied voltage, %V 


9. Ambient temperature characteristics 


Tested sample: TQ2E-12V, 5 pcs. 


Set voltage 
eS ot i 
Reset voltage 


20 + 


Quantity 


0 10 20 30 40 : 0 80 90 100 
Ratio against the rated voltage, %V 


- 


temperature, 


11.-(1) High-frequency characteristics 
Isolation characteristics 


100 


Isolation, dB 


50 


———~ Frequency, MHz 


11.-(2) High-frequency characteristics 
Insertion loss characteristics 


Isolation, dB 


———~> Frequency, MHz 


mena 


0 60 


. Distribution of contact resistance 
Tested sample: TQ2E-12V, 30 pcs (304 contacts) © 


wo 
(=) 


> 
= 
= 
c 
o 
2 
eo] 


nh 
(s) 


40 50 
Contact resistance, mQ 


11.-(3) | High-frequency chracteristics 
V.S.W.R. 


0.5 
= Frequency, GHz 


3.-(3) Influence of adjacent mounting 


= 
Seer rl 
"Pick-up voltage Pick-up voltage 
out 
ON- 
1 Drop-out voltage 4 
4a M, 
| ofelN iN 
OFF OFF 
| 187 487 


——— > Inter-relay distance 2, mm inch ———~ Inter-relay distance 2, mm inch 


14.-(2) Contact reliability 


| (100 yA 5 V DC resistive load) | 
Tested sample: TQ2E-12V 
Condition: Detection level 100 Q 


Circuit 


F(t), % 


Wire spring relay Circuit diagram 


5 
197 
Inter-relay distance 2, mm inch 


14-(1) Contact reliability 
(1 mA 5 V DC resistive load) 
Tested sample: TQ2E-12V 
Condition: Detection level 10 Q 


F(t), % 


195% reliability limit = 


co 
[Tt] 7.6x10° 
|| (Weibull probability paper) 
“1.0 0 ~ 100 


—-—= No. of operations, x 10° 


15. Actual load test (85mA 48V DC wire spring relay load) 


Change of pick-up and drop-out voltage 


_— 


Pick-up voltage 


Drop-out voltag 


Ratio against the rated voltage, %V 


10 20 30 40 50 
No. of operations, x 10* 


16. 0.1 A 53 V DC resistive load test 
Change of pick-up and drop-out voltage 


Change of contact resistance 


st + 


Pick-up vo 


Ratio against the rated voltage, %V 


Contact resistance, MQ 


Min. 


0 500 1,000 1,500 2,000 


No. of operations, = 10* 


No. of operations, x 10* I 


100 


Contact resistance, mQ 


0 500 1,000 1,500 2,000 


No. of operations, x 10* 


17.-(2) Distribution of M.B.B. time 
Sample: TQ2E-2M-5V, 85 pcs. 
Terminal Nos. 7-8-9: ON 


x: 115.6 usec. 
36n-1: 167.3 sec. 
Min.: 35 usec. 
Max.: 254 usec. 


: 150 200 250 eee. min. 
50 100 150 200 250 300 350 usec. max. 


NOTES 


1. Coil operating power 

Pure DC current should be applied to the 
coil. The wave form should be rectan- 
gular. If it includes ripple, the ripple factor 
should be less than 5%. However, 

check it with the actual circuit since the 
characteristics may be slightly different. 
2. Coil connection 

When connecting coils, refer to the wiring 
diagram to prevent mis-operation or mal- 
function. 

3. External magnetic field 

Since TQ-relay is highly sensitive 
polarized relay, its characteristics will be 
affected by a strong external magnetic 
field. Avoid using relays under that condi- 
tion. 

4. Cleaning 

In automatic cleaning, cleaning with the 
boiling method is recommended. Avoid 
ultrasonic cleaning for relays. It is recom- 
mended that a fluorinated hydrocarbon or 
other alcoholic solvents be used. 
Trichlene and chloroethene can be used 
for cleaning. 


x: 80.7 tsec. 
36n-1: 156.7 sec. 
Min.: 29 usec. 
Max.: 298 usec. 
Zils 


50 100 150 200 250 300usec. min. 


t t 
100 150 200 250 300 350usec. max. 


5. Packing direction 

Relays are packed in a tube with the 
orientation stripe (PIN No. 1) toward the 
gray stopper. 


Orientation (indicates PIN No. 1) stripe 


Stopper 
(gray) (green) 


6. Automatic insertion 

To maintain the internal function of the 

relay, the chucking pressure should not 

exceed the values below. 

Chucking pressure in the direction A: 
4.9N (500g) or less* 

Chucking pressure in the direction B: 
9.8N (1 kg) or less 

Mounting pressure in the direction C: 
9.8N (1 kg) or less 


Cc 


B 
os 4 


“Avoid chucking the center of the relay. 


7. Soldering 
Preheat according to the following 
conditions. 
Temperature 100°C 212°F or less 
Time Within 1 minute 


Soldering should be done at 250°C 
482 F within 5 sec. 

8. Others 

1) If in error the relay has been dropped, 
the appearance and characteristics 
should be checked before use. 

2) Latching relays are shipped from the 
factory in the reset state. A shock to the 
relay during shipping or installation may 
cause it to change to the set state. There- 
fore, it is recommended the relay be 
used in a Circuit which initializes the relay 
to the required state (set or reset) when- 
ever the power is turned on. 


> Severe TN-RELAYS 


UL File No.: E57521 
CSA File No.: LR26550 


¢ Ultra-slim size for minimal PC board mounting requirements 
¢ Small header area makes higher density packaging possible 
¢ High sensitivity: 140 mW nominal operating power 

¢ Surge voltage withstand: 1500 V FCC Part 68 

¢ Sealed construction allows automatic cleaning 


Mik aa * Self-clinching terminal also available 
Contact Characteristics (at 20°C ) 
Arrangement 2 Form C Max. operating speed | 
t rated load eo 
Initial contact resistance, max. 60 mQ (a Neate Mii lee =. | = : 
(By voltage drop 6 V DC 1 A) Operate time* (at nominal voltage) | Max. 3 msec. (Approx. 2 msec.) 
Contact material Gold-clad silver Release time* (at nominal voltage) | Max. 3 msec. (Approx. 1 msec.) 
kh an pales re Ne dE ied ei eak, bg 0 ett esate Sa ea eeOL 
Rating Max. switching power | 30 W, 62.5 VA Set time ae Max. 3 msec. (Approx. 2 msec.) 
(resistive Max. switching voltage 110 V DC, 125 V AC (atnominal voltage) ar es 
load) Max. switching current 1A Reset time” (latching) Max. 3 msec. (Approx. 2 msec.) 
se aan (at nominal voltage) 
Max. switching capability 10 nA, 10 mV DC [a = = a. a 
te = en VOC Initial Between open contacts 750 Vrms for 1 min. 
UL/CSA rating 05A125VAC break- —_ Between contact sets 1,000 Vrms for 1 min. 
down =e Zon oh ae Fee ta 
- eee 7 0.3 A 110 aD eS voltage ee pontact and 1,000 Vrms for 1 min. 
Mechanical (at 180 cpm) 108 i ve) = a 
Expected neni ; =~ FCC surge voltage 1.500 V 
life (min. | Electrical iin 2x105 between open contacts 
opera- | - — oe —- - — — 
fons) ey MTC ~~ nitial insulation resistance Min. 1,000 MQ (at 500 V DC) 
2 ; ‘ 10° = —a : aes a ; ia = = a 
_ AC resistive _ : ; Temperature rise Max. 50°C 
(at nominal voltage) ie 
—40°C to +70°C 
Ambient temperature (Not freezing and condensing at 
low temperature) 
; Functional Min. 490 m/s? (50 G) 
Shock resistance | — = — ——— 
Destructive Min. 980 m/s? (100 G) 
Eanchenal 176.4 m/s? (18 G), 10 to 55 Hz 
Vibration sing at double amplitude of 3 mm 
resistance Peete 294 m/s? (30 G), 10 to 55 Hz 
Sahat at double amplitude of 5mm 
Unit weight Approx. 1.59 
*Excluding contact bounce time 
Exe NG) ee eee ee ee LO oe elas as AY 
al we ees 
- : | 
Contact arrangement Operating function Terminal shape Coil voltage (DC) 
9 | 2: 2 Form C |Nil: Single side stable | Nil: Standard PC board terminal | 3, 4.5, 5, 6, 9, 12, | 
L: 1 coil latching H: Self-clinching terminal 24, 48* V 


| |L2: 2 coil latching 

*48 V coil type: Single side stable only 

Note: AgPd stationary contact types available for high resistance against contact sticking. 
When ordering, please add suffix “-3” like TN2E-12V-3. 


10 


TN 


TYPES AND COIL DATA at 20°c 62°5) 


: Nominal Pick-up Drop-out Miglin Coil Nominal ves 
Operating | it it operating ist ti allowable 
Rnciion Standard PC Self-clinching voltage, voltage, vo age, erent resistance, operating voltage, 
board terminal terminal VDC V DC (max.) | V DC (min.) mA (+10%) Q (410%) | power, mW VDC 
TN2E-3V TN2E-H-3V & 45 _ 
TN2E-4.5V — |TN2E-H-4.5V 45 Gia 
TN2E-5V TN2E-H-5V 5) 
Single side |TN2E-6V TN2E-H-6V 9 
SIRS TN2E-9V TN2E-H-9V 9 13.5 
TN2E-12V TN2E-H-12V 12 18 
TN2E-24V TN2E-H-24V 24 a 36 
ais 
TN2E-48V TN2E-H-48V 48 57.6 
; PION. Nominal Reset Meu) Coil es Mae 
Operating rs orn Set voltage, volaee operating rocintanee cee allowable 
function | StandardPC | Self-clinching ;. 5 V DC (max.) |) He se current, 410%) 5 a voltage, 
board terminal terminal max) mA (410%) 8) E107) eo VDC 
[TN2E-L-3V. | TN2E-L-H-3V 2.25 2.25 33.3 90 100 4.5 
TN2E-L-4.5V | TN2E-L-H-4.5V 45 3.38 3.38 22.2 203 100 6.7 
—+ 
yeas TN2E-L-5V TN2E-L-H-5V Sh 7/5 3.75 20 250 100 15 
coi 
latching TN2E-L-6V | TN2E-L-H-6V 45 45 16.7 360 100 9 
| TN2E-L-9V TN2E-L-H-9V 6.75 6.75 ile 810 100 13:5 
|TN2E-L-12V | TN2E-L-H-12V 12 fe) 9 8.3 1,440 100 18 
‘TN2E-L-24V. | TN2E-L-H-24V 24 18 18 6.3 3,840 150 36 
/TN2E-L2-3V /TN2E-L2-H-3V Pee5 2) DS 66.7 45 200 4.5 
| TN2E-L2-4.5V | TN2E-L2-H-4.5V 45 3.38 3.38 44.4 101 200 6.7 
a TN2E-L2-5V | TN2E-L2-H-5V 3.75 ShyAs 40 125 200 7.5 
coi 
latching TN2E-L2-6V_ TN2E-L2-H-6V 4.5 4.5 33:3 180 200 9 
TN2E-L2-9V TN2E-L2-H-9V 6.75 6.75 ee 405 200 ies 
| TN2E-L2-12V | TN2E-L2-H-12V 12 9 9 16.7 720 200 18 
TN2E-L2-24V | TN2E-L2-H-24V 24 18 18 a5 1,920 300 28.8 
Notes: 1. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
2. Standard packing: Tube: 50 pes.; Case: 1,000 pcs. 
3. In case of 5 V drive circuit, it is recommended to use 4.5 V type relay. 
DIMENSIONS mm 


Standard PC board terminal PC board pattern (Copper-side view) 


| 
at 
eps 
gua | 
{rr 0.25 10-1.0 dia. hole 
= | | o2s Tolerance: +0.1 
2.54 0.5 1.385 i . 
oe Schematic (Bottom view) 
Self-clinching terminal e Single side stable e 1-coil latching @ 2-coil latching 
mace a P3301 (Deenergized condition) (Reset condition) (Reset condition) 
1 cy [me 
9.8 9.5 12345 fear 4es i. 
eee: PERE jo $s 
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“Orientation stripe located on top of rela’ 
General tolerance: +0.3 p p y 


DATA 


1. Maximum switching power 


— 
oO 


af 
NM 


HERES 
PNG Sir 


| SAS 


pI 


Contact voltage, V 


4. Electrical life (DC load) 

Tested sample: TN2E-12V, 10 pcs. 

Condition: 1 A 30 V DC resistive load, 20 cpm 
Change of pick-up and drop-out voltage 


NJ 


Contact current, A 


ooo 
Oo bho 


—— > % nominal voltage, %V 


8 5 10 15 20 
———s No. of operations, x 10* 


2. Life curve 


ii el 
1D GET ae ae patel 
+ INN 2s a 


& 125 V AC resistive load 
be 2 ee ee 


fe) 
=e 
x 
2 
3) 


———= Switching current, A 


Change of contact resistance 
li 

100 
90 


80 


70 


60 


50 


_ es 
30 Terminal No. 7-8-9 


ee 
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Contact resistance, MQ. 


5 10 15 20 


——* No. of operations, x 10* 


3. Mechanical life 
Tested sample: TN2E-12V, 10 pcs. 


3 MTA TT 

3 

% Pick-up voltage 

= 2 

= L 

© {] jm meeni meee 

€ 

2 

Drop-out voltage 

a 10 100. 1,000 10,000 

pe ——— No. of operations, x 10* 


5. Coil temperature rise 

Tested sample: TN2E-12V 

Point measured: Inside the coil 

Ambient temperature: Nominal (25° to 26°C), 70°C 
Pe 


70 ; 
Nominal current 
0 A (Nominal temp.) 
60 t 1 A (Nominal temp.) 
0 A (70°C) 
2 50 | |=--=|1 A (70°C) 
@ | 
2 
® 
s 40 
ro 
g 
= 30 
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20 
10 


80 90 100 110 120 130 140 150 
Coil applied voltage, %V 


6. Operate and release time 
Tested sample: TN2E-12V, 5 pcs. 


Operate and release time, msec. 


Release time 


80 90 100 110 120 
Coil applied voltage, %V 


7. Set and reset time 
Tested sample: TN2E-L2-12V, 5 pcs. 


— Set time 
| —-— Reset time 
4 + 


Set and reset time, msec. 


80 90 100 110 120 


——— Coil applied voltage, %V 


8. Distribution of pick-up and drop-out 
voltages 

Tested sample: TN2E-12V, 40 pcs. 
30 


Pick-up voltage 


20 t t === 
Drop-out voltage 


= Quantity 


0 10 20 30 40 50 60 70 80 90 100 
——=» Ratio against the rated voltage, %V 


9. Distribution of set and reset voltage 
Tested sample: TN2E-L2-12V, 32 pcs. 


10. Ambient temperature characteristics 
Tested sample: TN2E-12V, 5 pcs. 


11. Distribution of contact resistance 
Tested sample: TN2E-12V, 38 pcs. 


30 


Set voltage 


Reset voltage 


20 


Quantity 


0 10 20 30 40 50 60 70 80 90 100 
Ratio against the rated voltage, %V 


4x 

—Drop-out —,71- 
voltage |% | 
aa ey fel 


Ambient ___ 
temperature, °C (a 


Quantity 


0 30 40 50 
——— Contact resistance, MQ 


TN 


12-(1). Malfunctional shock (single side. 
stable) 
Tested sample: TN2E-12V, 6 pcs. 


Y ——Deenergized condition 
--=E€nergized condition 


980m/s? 
(100G) 


980m/s? (100G) 
y’ 


12-(2). Malfunctional shock (latching) 


Tested sample: TN2E-L2-12V, 6 pcs. 


Xe ‘980m ei —Deenergized condition 


---—Energized condition 


13-(1). Influence of adjacent mounting 


Drop-out voltage | 
ea = 


> Rate of change, % —> Rate of change, % 


—_—-= Inter-relay distance, 2, mm 


4: 


Drop-out voltage 
+ 


SN 


———~ Inter-rely distance, 2, mm 


14. Actual load test (85mA 48V DC wire spring relay load) 


Change of pick-up and drop-out voltage 


Change of contact resistance 


Circuit 


Wire spring relay Circuit diagram 


100 


o o 
(aS) X=) 


Pick-up voltage 


IL 
Drop-out voltage 


—— Ratio against the rated voltage, %V 


0 10 20 30 40 


No. of operations, x 10* 


50 


100 


50 : 


40 Terminal No. 2-3 


—_— Contact resistance, mQ 


No. of operations, x 10* 


15.-(1) High-frequency characteristics 
Tested sample: TN2E-xxV 
Isolation characteristics 


15.-(2) High-frequency characteristics 


Tested sample: TN2E-xxV 
Insertion loss characteristics 


15.-(3) High-frequency characteristics 
Tested sample: TN2E-xxV 
V.S.W.R. 


= Isolation, dB 


ae | ee 
Terminal No. 2-3 
ttt 14 
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+ +++ ———— 


| 10 100 1000 
= Frequency, MHz 


a 1.4 THT 1 1 7 
OD 
8 1.2 Talc HH 
ae) | | | 
| | 
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2 0.8 | ri | = 
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| 04 ~ 
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0.2 ae See a ue 


10 100 
= = Frequency, MHz 


sae WHS KA at 


10 100 1000 
——— Frequency, MHz 


NOTES 


1. Coil operating power 

Pure DC current should be applied to the 
coil. The wave form should be rectan- 
gular. If it includes ripple, the ripple factor 
should be less than 5%. However, 

check it with the actual circuit since the 
characteristics may be slightly different. 
2. Coil connection 

When connecting coils, refer to the wiring 
diagram to prevent mis-operation or mal- 
function. 

3. External magnetic field 

Since TN-relay is highly sensitive 
polarized relay, its characteristics will be 
affected by a strong external magnetic 
field. Avoid using relays under that condi- 
tion. 

4. Cleaning 

In automatic cleaning, cleaning with the 
boiling method is recommended. Avoid 
ultrasonic cleaning for relays. It is recom- 
mended that a fluorinated hydrocarbon or 
other alcoholic solvents be used. 
Trichlene and chloroethene can be used 
for cleaning. 


5. Packing direction 

Relays are packed in a tube with the 
orientation stripe (PIN No. 1) toward the 
gray stopper. 


Orientation (indicates PIN No. 1) stripe 


Stopper (gray) Stopper (green) 


6. Automatic insertion 

To maintain the internal function of the 

relay, the chucking pressure should not 

exceed the values below. 

Chucking pressure in the direction A: 
9.8N (1 kg) or less” 

Chucking pressure in the direction B: 
9.8N (1kg) or less 

Mounting pressure in the direction C: 
4.9N (500g) or less 


Cc B 
Now we 


a = 


*Avoid chucking the center of the relay 


TN 


7. Soldering 
Preheat according to the following condi- 
tions. 
Temperature 100°C 212°F or less 
Time Within 1 minute 


Soldering should be done at 250°C 

482 F within 5 sec. 

8. Others 

1) If in error the relay has been dropped, 
the appearance and characteristics 
should be checked before use without 
fail. 

2) Latching relays are shipped from the 
factory in the reset state. A shock to the 
relay during shipping or installation may 
cause it to change to the set state. There- 
fore, it is recommended the relay be 
used in a circuit which initializes the relay 
to the required state (set or reset) when- 
ever the power is turned on. 


2 AMP. HIGH CAPACITY 
RELAY WITH HIGH SURGE 


TX-RELAYS 


VOLTAGE & HIGH BREAK- 
DOWN VOLTAGE 


UL File No.: E43149 CSA File No.: LR26550 


¢ Breakdown voltage between contacts and coil: 2,000 V 
¢ Surge withstand between contacts and coil: 2,500 V 

¢ High contact capacity: 2 A 30 V DC 

¢ Surface-mount type available 


4 
¢ 
f 
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SPECIFICATIONS 


Contact Characteristics 
Arrangement 2 Form C Max. operating speed (at rated load) 20 cpm 
Initial contact resistance, max. SCOT Operate time*! (at nominal voltage) Max. 4 msec. (Approx. 2 msec.) 
(By voltage drop 6 V DC 1 A) Release time*! (at nominal voltage) Max. 4 msec. (Approx. 1 msec.) 
Contact material Gold-clad silver alloy Set time*! (latching) (at nominal voltage) Max. 4 msec. (Approx. 2 msec.) 
Nominal switching capacity 2A30V DC Reset time”! (latching) (at nominal voltage) | Max. 4 msec. (Approx. 2 msec.) 
| (resistive) Initial Between open contacts 1,000 Vrms for 1 min. 
| Max. switching power 60 W breakdown | Between contact sets 1,000 Vrms for 1 min. 
Rating (resistive) voltage : : 
= == Between contact and coil 2,000 Vrms for 1 min. 
Max. switching voltage 220 V DC es) —T 
a etween open contacts 
Max. switching current 2A Surge (10x160 usec) 1,500 V (FCC Part 68) 
Min. switching capability 10 nA 10 mV DC voltage 
: Between contacts and 2,500 V (Bellcore) 
2A30VDC coil (2x10 usec) 
UL/CSA rating 0.3A 110 V DC Initial insulation resistance Min. 1,000 MQ (at 500 V DC) 
0.5A 125 V AC : 
Sess ees ——— Temperature rise*2 Max. 50°C 
Mechanical (at 180 cpm) 10° : ; 
EXDCCICCN es orl =| a UN (up to 24 V coil) 
life (min. | 2 A 30 V DC 10° pyr 
opera- Pleticleg acco Ambient temperature re (48 V coil 
tions) (at20 cpm) | 4A30VDC | nae p : coil) 
resistive a (Not freezing and condens- 


ing at low temperature) 


Functional Min. 750 m/sec? (75 G) 
Shock resistance 
Destructive Min. 1,000 m/s? (100 G) 
196 m/s? (20 G), 10 to 55 Hz at 
Functional 
; ; : double amplitude of 3.3 mm 
Vibration resistance 
pecimence 294 m/s? (30 G), 10 to 55 Hz at 
double amplitude of 5mm 


Unit weight Approx. 2g 


*l Excluding contact bouncing time 
*2 Measured under the flow of nominal operating current at nominal voltage. 


ORDERING INFORMATION 


EXaLA 


“|- [H) - 


ie Sal 
Coil voltage (DC) 


1.5, 3, 4.5) 5eomm 


| = == a a —- | = : 
Contact arrangement | Surface-mount availabliity Operating function 
2:2 Form C 


Nil: Standard PC board ter- Nil: Single side stable 


Sea = 
Terminal shape 


Nil: Standard PC board 


minal type or self-clinching 


terminal type 
SA: Surface-mount ter- 


L: 1 coil latching 
L2: 2 coil latching 


terminal or surface- 
mount terminal 
H: Self-clinching 


Or 2, 24, 40ay, 


terminal 


minal type 


Notes: 1. 48 V coll type is available only for single side stable type 
2. Tape and reel packing is also available for surface-mount type by request. Part number suffix “-X” or “-Z” is 

needed when ordering. In this case, “X” or “Z” are not marked on the relay 

Quantity in tape and reel: 500 pcs 

(ex.) * TX2SA-3V-X 

Picked from the 1 3/4/5-pin side 
* TX2SA-L-3V-Z 

L_Picked from the 8/9/10/1 2-pin side 


15 


36 


— _ = We + Nominal Reset Rane Coil Nominal duets a 

Ic- | Standard PC Self-clinching | voltage, V | voltage,V | voltage, V cates oR resistance, | operating voltage, V 
| board terminal terminal DC (max.) | DC (max.) (+1 0%) Q (+10%) | power, mW DC. 
TX2-L-1.5V TX2-L-H-1.5V 22.5 100 2.2 


TX2-L-3V TX2-L-H-3V . 90 100 
TX2-L-4.5V TX2-L-H-4.5V 3.38 3.38 22.2 202.5 100 6.7 
coil | TX2-L-5V TX2-L-H-5V 5 3.75 3.75 20 250 100 7.5 


latchin 
g TX2-L-6V TX2-L-H-6V 6 4.5 An One 360 100 9 


TX2-L-H-9V ] 6.75 6.7/5) 11.1 810 100 13.5 


TX2-L-12V 


TX2-L-24V TX2-L-H-24V 24 18 18 4.2 5,760 100 36 


TX2-L-H-12V 12 9 9 8.3 1,440 100 18 


TX2-L2-1.5V TX2-L2-H-1.5V eS 1.13 1.13 133.9 We 200 2.2 
=i 


. TX2-L2-3V TX2-L2-H-3V 3 220 e225 66.7 45 200 4.5 
: TX2-L2-4.5V TX2-L2-H-4.5V 4.5 3.38 3.38 44.5 101.2 200 6.7 
h 
2 coil TX2-L2-5V TX2-L2-H-5V 5 Ouro Side 40 125 200 Teo 
latching 
TX2-L2-6V TX2-L2-H-6V 6 4.5 4.5 33.3 180 200 9 
a NE 
TX2-L2-9V TX2-L2-H-9V 9 6.75 6.75 22.2 405 200 13.5 
if 
TX2-L2-12V TX2-L2-H-12V 12 9 9 16.7 720 200 18 
TX2-L2-24V TX2-L2-H-24V 24 18 18 8.3 | 2,880 200 36 


Notes: 1. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
2. Standard packing: Tube: 40 pcs.; Case: 1,000 pcs. 
3. Incase of 5 V drive circuit, it is recommended to use 4.5 V type relay. 


o 
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| TX2SA8V 


Nominal 


Nominal 


Operat- : ; = one 
: Nominal operating _| Coil resistance, ‘ 
ing func Part No. voltage, V DC voltage, VDC | voltage, VDC current, mA Q (410%) operating 
tion (max.) 
TX2SA-L-1.5V 
TX2SA-L-3V 
TX2SA-L-4.5V 
1 coil TX2SA-L-5V 5 3.75 3.75 
latching 
TX2SA-L-6V 6 4.5 4.5 
TX2SA-L-9V 9 6.75 6.75 
TX2SA-L-12V 12 9 9 
TX2SA-L-24V 24 18 18 
TX2SA-L2-1.5V 15 1213 1213 
TX2SA-L2-3V 3 fade 220 
TX2SA-L2-4.5V 4.5 3.38 3.38 
2 coil | TX2SA-L2-5V 5 3.75 3.75 
latching 
TX2SA-L2-6V 6 4.5 4.5 
TX2SA-L2-9V 9 6.75 6.75 
TX2SA-L2-12V 12 9 9 
TX2SA-L2-24V 24 18 18 8.3 2,880 


Notes: 1. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 

2. Standard packing: Tube: 40 pcs.; Case: 1,000 pcs. 

3. Tape and reel packing is also available for surface-mount type by request. Part number suffix “-X” or “-Z” is needed when ordering. 
In this case, “X” or “Z” are not marked on the relay. 
Quantity in tape and reel: 500 pcs. 
(ex.) * TX2SA-3V-X ¢ TX2SA-L-3V-Z 

Picked from the 1/3/4/5-pin side Picked from the 8/9/10/12-pin side 
4. In case of 5 V drive circuit, it is recommended to use 4.5 V type relay. 
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(Reset condition) 
ie a Acs 


my eee | 
ok 


Dirrection indication* 
*Orientation stride located on top of relay. 


 Surface-mount terminal Suggested mounting pad (Top view) 
— es 
| Eh 
‘i i (5.08, 
65 bs 
ge | amt 
100 370+.020 
General tolerance: +0.3 —.012 = Tolerance: +0.1 +.004 
Schematic (Top view) 
Single side stable 1 coil latching 
(Deenerigized condition) (Reset condition) 
12 1098 12 1098 
if £29 ap es 
| ea Ve até 
1 #345 1 #345 
- Dicaction Welication Direction indication 
2 coil latching type 
Standard PC board terminal PC board pattern Schematic (Bottom view) 
| 3H (Copper side view) 2 coil latching 
| (Reset condition) 
} = 
A SA oS, a 
ae ial: = 
98 
2 a Ee 
1 9 8 
—— i 
Direction indication 
7.4 
281 Tolerance: +0.1 +004 
0.25 
a 
200 
Suggested mounting pad Schematic (Top view) 
rset (Top view) 2 coil latching 
a (Reset condition) 
81 
si 
5.08 128100 -8> 7 
207" |} 0.25 Sire Rak 
4c wars =. 
e S104. 020 ice : 6 


For glue-pad Direction indication 


General tolerance: 0.3 1.012 Tolerance: +0.1 +.004 
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20 30 50 100 200 300 eo riog 2.0 
Contact voltage, V 


——~ Switching current, A 


4. Electrical life ; 5-(1). Coil te t 7 
Tested sample: TX2-5V, 6 pcs. Tested sample: TX2-5V, 6 pcs. | 
Operating frequency: 20 cpm Point measured: Inside the coil 
Change of pick-up and drop-out voltage k Change of contact resistance Ambient temperature: 25°C 77 F, 85°C 
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Temperature rise, “C 
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100 110 120 130 140 150 


No. of operations, x10* No. of operations, x10* Coil applied voltage, %V 
———— 
5-(2). Coil temperature rise 6-(1). Operate and release time (with diode) 6-(2). Operate and release time (without diode) 
Tested sample: TX2-48V, 6 pcs. Tested sample: TX2-5V, 10 pcs. 


Point measured: Inside the coil 
Ambient temperature: 25°C 77 —, 70°C 158 & 


70 


Operate time 


Operate time 
eeceeeene Release time 


ssgnesce= Release time 


60 


° 


50 


40 


aword 


30 


Temperature rise, “C 


20 


es eee eee eee eer rrr 


Operate and release time, msec. 


———+ Operate and release time, msec. 


100 110 120 130 140 150 70 80 90 100 110 120 
Coil applied voltage, %V ~——+ Coil applied voltage, %V 


90 100 110 120 
Coil applied voltage, %V 


7. Distribution of pick-up and drop-out voltage 8. Distribution of set and reset voltage 9. Ambient temperature characteristics 
Tested sample: TX2-5V, 50 pcs. Tested sample: TX2-L2-12V, 30 pcs. Tested smple: TX2-5V, 5 pcs. 


[Set voltage 
Reset voltage 


| Pick-up voltage 15 


Drop-out volta 


I 


Rate of change, % 


Quantity 
Quantity 
S 


Pick-up voltage 


2040 60 80 
Ambient temperature, “C 


Ma 


Pit ae 
<> 
Kd) 


°9 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 


——~ Ratio against the rated voltage, %V Ratio against the rated voltage, %V 


Rate of change, % 


ae 


—+— 


rop-out voltage 


Rate of change, % 


ee 


Ome 4G 8s 10 
9 .157 .236 .315 .394 
Inter-relay distance 2, mm inch 


14. Pulse dialing test 
Tested sample: TX2-5V, 6 pcs. 
(35 mA 48 V DC wire spring relay load) 


458 2 


eet 


i. 0.08 uF | 
48 V DC 4 
| a 3 
= AW 00 


458 


Se | 
Wire spring relay 


12-(2). Malfunctional shock (latching) 
Tested sample: TX2-L2-12V, 6 pcs. 


— Reset state 
----Set state 


| | 
Pick-up voltage 


Rate of change, % 


a 


Drop-out voltage 


(=) 


Rate of change, % 


| 
on 


One 34 6 a we 
079 .157 .236 
Inter- ley, Monee 2,mm. 


Ratio against the rated voltage, %V 


No. of operation, x10* 


Note: Data of surface-mount type are the same as those of PC board terminal type. 


—— ee MHz 


3-(3). Influence of adjacent mounting 


ss ae 

& : ; voltage on T] un 
o Sl 
5 0 oni) |f| 'f | 

lo) - t 
5 5 On|) Tif 


=) SIT SS es I 
— >) —- Sa 
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5 0 OFF |f | 
S =f} 
5 a OFF|f 
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Inter-relay distance 2, mm inc 


Change of contact resistance 


Contact resistance, mQ2 


No. of operation, x10" 


20 


TX 
NOTES 


1. Coil operating power 

Pure DC current should be applied to the 
coil. And wave form should be rectan- 
gular. If it includes ripple, the ripple fac- 
tor should be less than 5%. However, 
check it with the actual circuit since the 
characteristics are slightly different. 


2. Coil connection 

When connecting coils, refer to the 
wiring diagram to prevent mis-operation 
or malfunction. 

3. External magnetic field 

Since TX-relay is highly sensitive 
polarized relay, its characteristics will be 
affected by a strong external magnetic 
field. So avoid using relays under that 
condition. 


4. Cleaning 

In automatic cleaning, cleaning with the 
boiling method is recommended. Avoid 
ultrasonic cleaning for relays. It is recom- 
mended that a fluorinated hydrocarbon 
or other alcoholic solvents be used. 
Trichlene and chloroethene can be used 
for cleaning. 

5. Soldering 

1) Preheat according to the following 
conditions. 


Temperature | 100°C or less 


Time Within approx. 1 minute 


When soldering standard PC board ter- 
minals or self-clinching terminals, solder- 
ing should be done at 250°C 482 F within 
5 Sec. 

2) When soldering surface-mount ter- 
minals, the following conditions are 
recommended. 

(1) IR (Infrared reflow) soldering method 


Ts 
T, 
T, 
t, t 
T,= 155°C to 165°C Sit -F 10,3297: t, = 120 sec. or less 
T,= 180°C to 200°C 356°F to 392°F t, =30 sec. or less 
T,=245°C 473°F or less 


(2) Vapor phase soldering method 


T,=90°C to 100°C t,=90 sec. to 120 sec.| 


T, = 180°C to 200°C 
|T,=215°C or less 


t,=60 sec. or less 


(3) Soldering iron method 
Tip temperatrure: 280°C to 300°C 

536°F to 572°F 
Wattage: 30 to 60 W 
Soldering time: within 5 sec. - 
(4) Other soldering methods 
Check mounting conditions before using 
other soldering methods (hot-air, hot 
plate, pulse heater, etc.). 
¢ The temperature profile indicates the 
temperature of the soldered terminal on 
the surface of the PC board. The am- 
bient temperature may increase exces- 
sively. Check the temperature under 
mounting conditions. 
¢ The conditions for the Infrared reflow 
soldering apply when preheating using 
the VPS method. 
6. Others 
1) If in error the relay has been dropped, 
the appearance and characteristics 
should be checked before use without 
fail. 
2) Set and reset pulse widths used for 
latching relays should be no less than 10 
msec. at the rated coil voltage to ensure 
proper operation regardless of ambient 
temperature or operating condition. 
3) Latching relays are shipped from the 
factory in the reset state. A shock to the 
relay during shipping or installation may 
cause it to change to the set state. There- 
fore, it is recommended that the relay be 
used in a circuit which initializes the 
relay to the required state (set or reset) 
whenever the power is turned on. 


TQ-SMD 


ULTRA LOW-PROFILE 
SURFACE-MOUNT RELAY 


RELAYS 


UL File No.: E43149 ¢ Ultra low-profile: 6 mm .236 inch in height comforming to 
CSA File No.: LR26550 EIA standards (Tape height: max. 6.5 mm .256 inch) 


Max. 6.5 mm 256 inct 
(Tape height) 


Max. 6 mm 
(Relay height) 


ty aa, 


YS > + ¢ Tape and reel package is available as standard packing style 


¢ 2 Amp. high capacity 
mm inch ¢ High sensitivity: 


Surge withstand between contacts and coil: 2,500 V 
Breakdown voltage between contacts and coil: 1,500 V 


2 Form C; 140 mW power consumption (single side stable type) 
¢ Surge voltage withstand: 1,500 V FCC Part 68 


SPECIFICATIONS 


Contact Characteristics (at 20°C ) 


Arrangement 2 Form C 


Max. operating speed (at rated load) | 


20 cpm 


Initial contact resistance, max. 


(By voltage drop 6 V DC 1 A) 75 mQ 


Operate time (at nominal voltage)*' 


T 
Max. 4 msec. 
(Approx. 2 msec.) 


Contact material 


Gold-clad silver alloy Release time (at nominal voltage)*' 


Max. 4 msec. 


Nominal switching capacity 2A30 V DC RGSS E ae ise), Mss | 
(resistive load) 0.5A125 V AC Set time (for latching type) Max. 4 msec. 
Fee —S— (at nominal voltage)*! (Approx. 2 msec.) 
Max. switching power 60 W, 62.5 VA —— ee ei eel is 
Rating (resistive load) Reset time (for latching type) Max. 4 msec. 
Max. switching voltage | 220 V DC, 125 V AC (atnominal voltage)" Approxse msec.) 7 
Max. switching current - i, iy ae Between open contacts _ 1,000 Ves for mine 
———__——— = — reak- ; 
Min. switching capability |‘ 10 wA 10 mV DC nero oc cone! Sos ood Nis FO} Toih. 
| 2A30V DC voltage Between contact and coil 1,500 Vrms for 1 min. 
UL/CSA rating 0.3A 110 VDC = 55 =a = - = = 
05A125VAC Between open contacts 1,500 V (FCC Part 68) 
Bae emma ee ne ——= Surge (10x160 psec.) 
Mechanical (at 180 cpm) 10° ; = Sg Se sesese . = - 
= pee ale ——— voltage | Between contacts and 2.500 V (Bellcore) 
Expected | 2 A - VDC | 10° coil (2x10 usec.) 
resistive | = ts ata = i —— pags 
life (min. mene — ose Sa Initial insulation resistance Min. 1,000 MQ (at 500 V DC) 
opera- | Electrical | 1A30VDC | Sate a ae = aa 
tions) | (at 20 cpm) | resistive Temperature rise ; | . ax. 50 
0.54 125V +08 —40°C to +85°C*S 
_ | ACresistive | ; 7 Ambient temperature 


Functional 
Shock resistance | as 
Destructive 


ee . | Functional 
Vibration resis- ; 
tance | 
| Destructive 
Unit weight 


(Not freezing and condensing 
at low temperature) 


Min. 750 m/s? (75 G) 


_ = 


Min. 1,000 m/s? (100 G) 


200 m/s? (20 G), 10 to 55 Hz 
at double amplitude of 3.3 mm 


294 m/s? (30 G), 10 to 55 Hz 


| 
at double amplitude of 5 mm 


}2 Form C: Approx. 2g 


*T Excluding contact bouncing time 


*° Measured under the flow of nominal operating current at nominal 


voltage 
*8 470°C 


in case of 2 A current switching 


TQ-SMD 


ORDERING INFORMATION 


Ex. TQ aa — 


Contact arrangement _ Surface-mount availability Operating function 


SA: Surface-mount Nil: Single side stable 
terminal type L: 1 coil latching 
L2: 2 coil latching 


Coil voltage (DC) 


Bay Shr ence ales 
9, 12, 24, 48* V 


Packing style 


Nil: Tube packing 

Z: Tape and reel packing (pick- 
ed from the 6/7/8/9/10-side) 
*48 V coil type: Single side stable only 


Notes: 1. Tape and reel (picked from 1/2/3/4/5-pin side) is also available by request. Part No. suffix “-X” is needed when ordering. (ex.) TQ2SA-3V-X 
2. Tape and reel packing symbol “-Z” or “-X” are not marked on the relay. 


TYPES 
Operat- Pick-up |  Drop-out | Nominaloperat-|. Nominal 
= func- Part No. eietine voltage, VDC voHGe, V DC | ing Saree mA erecta operating Wi ee 
tion : (max.) (min.) (+10%) power, mW. : 
TQ2SA-1.5V 1.5 a! 0.15 93.8 16 140 22 
TQ2SA-3V 3 225 0.3 46.7 64.3 140 4.5 
TQ2SA-4.5V 4.5 3.38 | 0.45 31 | 145 140 6.7 
Single | TQ2SA-5V 5 | S75 2m 0.5 28.1 Rave 140 75 
side | TQ2SA-6V 6 4.5 0.6 23.3 257 140 9 
stable — TQ2SA-9V 9 6.75 0.9 15.5 579 140 13.5 
TQ2SA-12V 12 9 ite2 | dle 1,028 140 18 
 TQ2SA-24V | 24 18 2.4 8.3 2,880 200 36 
| TQ2SA-48V 48 36 4.8 6.3 7,680 300 57.6 
Operat- : Set Reset Nominal operat- : Nominal 
ing func- Part No. eee ne | voltage, V DC voltage, V DC | ing oneal mA eae operating Wei 
tion : (max.) (min.) (+10%) power, mW ; 
TQ2SA-L-1.5V fe5 jai | lake 46.9 32 70 ee 
TQ2SA-L-3V 3 2.25 | Pz Pas 23.3 128.6 70 4.5 
TQ2SA-L-4.5V 4.5 3.38 | 3.38 15.6 | 289.3 70 6.7 
1coil | TQ2SA-L-5V 5 | BW Gy J. 3.75 = | 14 | B57 70 05 
latching | TQ2SA-L-6V 6 4.5 4.5 Tz 514 70 | 9 
TQ2SA-L-9V 9 6.75 6.75 | 7.8 L. Seley | 70 los 
TQ2SA-L-12V 12 9 fe) | 5.8 | 2a 70 | 18 
TQ2SA-L-24V 24 18 18 | 4.2 5,760 100 36 
TQ2SA-L2-1.5V Ls [116 (eal: 93.8 16 140 2.2 
TQ2SA-L2-3V 3 rade DPSS 46.7 64.3 140 4.5 
TQ2SA-L2-4.5V 4.5 3.38 3.38 31 145 140 6.7 
2coill | TQ2SA-L2-5V 5 3.75 3.75 28.1 | 178 140 | Too 
latching ~§ TQ2SA-L2-6V 6 4.5 45 23:3 257 140 9 
TQ2SA-L2-9V 9 6.75 6.75 es: 579 140 oe5 
 TQ2SA-L2-12V 12 9 9 il -7/ 1,028 | 140 18 
ns TQ2SA-L2-24V 24 18 18 8.3 2,880 200 36 
Notes: 1. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
2. Standard packing: Tube: 50 pcs.; Case: 1,000 pcs.; Tape and reel: 500 pcs./reel 
3. Incase of 5 V drive circuit, it is recommended to use 4.5 V type relay. 
DIM ENSIONS Be Peele mounting pad (Top view) a 
2.54 
eS Cs eg ey oi 
> ae oy 0.25 q G088- i 
7 ~~. : ial ae “O05 oe +007 ineerrinn or glue-pad_ 
™ 453+.020— 03 
~—i4—_e Tolerance: +0.1 
General tolerance: +0.3 Schematic (Top view) 
® Single side stable * 1 coil latching © 2 coil latching 
(Deenergized condition) (Reset condition) (Reset condition) 
(a nl 
109 876 109 8 76 |109 87 6 
0 f 
ere | Salat a 6 eet 9 oe: we: = 
DED oA ery 122237 455 T2332 455 
Dirrection indication” / Direction indication* / Dirrection indication* 


SOREN Uys located on AAs of relay. 


TQ-SMD : 
PACKING INFORMATION 


(1) Tape and reel packing 


(2) Tube packing 

Relays are packed in a tube with the 
orientation stripe (PIN No. 1) toward the 
gray stopper. 


Dimensions of plastic reel 


Tape dimensions 
Relay polarity bar 


2140.2 dia. 
-827+.008 dia. 


1.5°3"' dia. 
mm inch 


ra 


30+2 dia. — 


12.992+.079 dia. 


3 
oa 
S Orientation (indicates PIN No. 1) stripe 
< 

oO 


S 
ne} 
3 
oO 
= 


8 eel 
TQ-SMD © x 
a Tape coming out direction a 


Stopper 


@ When picked from 1/2/3/4/5-pin side, please add (gray) 


suffiux-X like TQ2SA-3V-X. 
@ When picked from 6/7/8/9/10-side, please add suf- 
fix-Z like TQ2SA-3V-Z. 


DATA 


1. Maximum switching power 


3.0 | 


DC resistive load 


24 4% i 2.040.2 
9617279 079+.008 


Quantity per reel: 500 pcs. 


3. Mechanical life (mounting by IRS method) 


2. Life curve Tested sample: TQ2SA-12V, 10 pcs. 
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— No. of operations, x10* 


Switching current, A 


4.-(1) Electrical life 

(2 A 30 V DC resistive load) 

Tested sample: TQ2SA-12V, 6 pcs. 

Operating frequency: 20 cpm 

Change of pick-up and drop-out voltage (mounting by 


4.-(2) Electrical life 

(0.5 A 125 V AC resistive load) 
Tested sample: TQ2SA-12V, 6 pcs. 
Operating frequency: 20 cpm 


Change of contact resistance (mounting by IRS Change of pick-up and drop-out voltage (mounting by 


IRS method) method) IRS method) 
; } 
100 ] | 100 100 
: 90 90 
5 Pick-up Hie | E a 2 80 fs T 
8 | : 70 2 70 Pick-up voltage wee: 
E | ra 60 $s SS 
3 | : 50 Wes : et) an a ae 
2 5 4 2 40° ~~ prop-out voltage 
= | 20 Min ° gofestaagaatactaspes aap spasesdand Max 
20 20 Min. 
| ¥e 10} 
: IBS a oe e e 6 7e SON 10 | | Q IRS 1 2 3 4 ay ds: 7 8 9 10 IRS pet eee 4 en Oat eB Se9 10 
———~ No. of operations, x10* | + No. of operations, x10* ~ No. of operations, x10* 


Change of contact resistance (mounting by IRS 
method) 


5. Coil temperature rise 
Tested sample: TQ2SA-12V, 6 pcs. 
Point measured: Inside the coil 
Ambient temperature: 25°C 


6. Operate and release time 
Tested sample: TQ2SA-12V, 6 pcs. 


100 


————-~ Contact resistance, mQ 


DS Ae Se 67 S90 10 


No. of operations, 10° 
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TQ-SMD 


7. Distribution of pick-up and drop-out voltage 8. Distribution of set and reset voltage 9. Ambient temperature characteristics 
Tested sample: TQ2SA-12V, 50 pcs. Tested sample: TQ2SA-L2-12V, 30 pcs. Tested sample: TQ2SA-12V, 5 pcs. 


Set voltage 
Reset voltage 


Rate of change, % 


<4 


4 
xd 


A 
tstets CA 


& 


?, 


65 
ote 
SRK 


050 


oe 


2, 


ae 
ras 


3 


Rowe 


NI 


10 20 30 40 50 60 70 80 90 100 
Ratio against the rated voltage, %V 


10 20 30 40 50 60 70 80 90 100 
Ratio against the rated voltage, %V 


10. Distribution of contact resistance 11.-(1) High frequency characteristics 11.-(2) High frequency characteristics 
Tested sample: TQ2SA-5V, 30 pcs. (30x4 contacts) Isolation characteristics Insertion loss characteristics 


oa 
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faa] 
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Frequency MHz 


Contact resistance, mQ 


Frequency, MHz 


12.-(1) Malfunctional shock (single side stable) 12.-(2) Malfunctional shock (latching) 
Tested sample TQ2SA-12V, 6 pcs. Tested sample: TQ2SA-L2-12V, 6 pcs. 


EINK Ni condition oo~ “| 
vi SF 1000 m/s* ---- Energized | | ===. Set condition 
Y Z condition Y 


| 
| | 
| : — Deenergized | , , — Reset condition 


xe Je 

1000 m/s? 1000 m/s* | 

1000 m/s* 1000 m/s* 

Z. x’ 
1000 m/s* 
vs 

13.-(1) Influence of adjacent mounting 13.-(2) Influence of adjacent mounting 13.-(3) Influence of adjacent mounting 
Tested sample: TQ2SA-12V, 5 pcs. Tested sample: TQ2SA-12V, 6 pcs. Tested sample: TQ2SA-12V, 6 pcs. 


- 


Pick-up voltage 


Rate of change, % 


Rate of change, % 


Rate of change, % 
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TQ-SMD 


14. Pulse dialing test 
Tested sample: TQ2SA-12V, 6 pcs. 
(35 mA 48 V DC wire spring relay load) 


Circuit 


ee. 
Wire spring relay 


NOTES 


1. Coil operating power 

Pure DC current should be applied to the 
coil. And wave form should be rectan- 
gular. If it includes ripple, the ripple fac- 
tor should be less than 5%. However, 
check it with the actual circuit since the 
characteristics are slightly different. 

2. Coil connection 

When connecting coils, refer to the 
wiring diagram to prevent mis-operation 
or malfunction. 

3. External magnetic field 

Since TQ-SMD-relay is highly sensitive 
polarized relay, its characteristics will be 
affected by a strong external magnetic 
field. So avoid using relays under that 
condition. 

4. Cleaning 

In automatic cleaning, cleaning with the 
boiling method is recommended. Avoid 
ultrasonic cleaning for relays. It is recom- 
mended that a fluorinated hydrocarbon 
or other alcoholic solvents be used. 
Trichlene and chloroethene can be used 
for cleaning. 

5. Soldering 

(1) IR (Infrared reflow) soldering method 


t, = 120 sec. or less 
t, = 30 sec. or less 


T, = 155°C to 165°C 
T, = 180°C to 200°C 
Tg—245°C or less 


Change of pick-up and drop-out voltage (mounting by 
IRS method) 
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No. of operations, x10* 


Change of contact resistance (mounting by IRS 
method) 


Contact resistance, mQ 


IRS 10 20 30 40 50 


No. of operations, x10* 


(3) Soldering iron method 
Tip temperatrure: 280°C to 300°C 
536°F to 572°F 

Wattage: 30 to 60 W 

Soldering time: within 5 sec. 

(4) Other soldering methods 

Check mounting conditions before using 

other soldering methods (hot-air, hot 

plate, pulse heater, etc.). 

¢ The temperature profile indicates the 

temperature of the soldered terminal on 

the surface of the PC board. The am- 

bient temperature may increase exces- 

sively. Check the temperature under 

mounting conditions. 

¢ The conditions for the Infrared reflow 

soldering apply when preheating using 

the VPS method. 

6. Automatic insertion 

To maintain the internal function of the 

relay, the chucking pressure should not 

exceed the values below. 

Chucking pressure in the direction A: 
9.8N (1 kg) or less* 

Chucking pressure in the direction B: 
9.8N (1 kg) or less 

Mounting pressure in the direction C: 
9.8N (1 kg) or less 


zs C 
— Y 4 
> al Re 


(2) Vapor phase soldering method 


T, = 90°C to 100°C 
T, = 180°C to 200°C 
a= 215°C or less 


t,=60 sec. or less 


| 
t,=90 sec. to 120 sec 


“Avoid chucking the center of the relay 


7. Others 

1) If in error the relay has been dropped, 
the appearance and characteristics 
should be checked before use without 
fail. 

2) The cycle lifetime is defined under 
the standard test condition specified in 
the JIS* C 5442-1986 standard (tempera- 
ture 15°C to 35°C , humidity 
25% to 85%). Check this with the real 
device as it is affected by coil driving cir- 
cuit, load type, activation frequency, ac- 
tivation phase, ambient conditions, and 
other factors. 

3) For secure operations, the voltage ap- 
plied to coil should be nominal voltage. 

In addition, please note that pick-up and 
drop-out voltage will be changed accord- 
ing to the ambient temperature and 
operating condition. 

4) Set and reset pulse widths used for 
self-holding relays should be no less 
than 10 ms at the rated coil voltage to en- 
sure proper operation regardless of am- 
bient temperature or operating condition. 
5) Latching relays are shipped from the 
factory in the reset state. A shock to the 
relay during shipping or installation may 
cause it to change to the set state. There- 
fore, it is recommended that the relay be 
used in a circuit which initializes the 

relay to the required state (set or reset) 
whenever the power is turned on. 


*JIS: Japanese Industrial Standards 
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SMALL POLARIZED RELAY > 
WITH HIGH SENSITIVITY 


¢ High sensitivity 
Nominal operating power: 80 mW (Single side stable 3-12 V type) 

¢ Surge voltage withstand: 1500 V FCC Part 68 

¢ Minimal magnetic interference allows high density mounting 


TF-RELAYS 


UL File No.: E57521; CSA File No.: LR26550 


¢ Sealed construction allows automatic washing 
* Self-clinching terminal also available 


mm if 


Contact Characteristics (at 20°C 68 F) 
Standard PC board terminal type, Standard PC board terminal type, 
Self-clinching terminal type Self-clinching terminal type 
Arrangement 2 Form C Max. ee speed 20 cpm 
Initial contact resistance, max. (at rated load) 
50 mQ 


(By voltage drop 6 V DC 1 A) 


Contact material 


Gold-clad silver 


| Max. switching power 30 W, 62.5 VA 
Rating Max. switching voltage a 110 V DC, 125 V AC 

|Max. switching current | 1A 

Max. switching capability _ 10 1A, 10 mV DC 

1A30V DC 
UL/CSA rating | 0.3A110V DC 
| 0.5A 125 V AC 

Mechanical (at 180 cpm) 10° 
Expected |—— SS = 
Cpela ame (abe — : = 
tions) cpm) LOLS IA 25) Va 105 

AC resistive 


Operate time” 
(at nominal voltage) 


Max. 3 msec. (Approx. 2 msec.) 


Release time* 
(at nominal voltage) 


Max. 3 msec. (Approx. 1 msec.) 


Set time* (latching) 
(at nominal voltage) 


Max. 3 msec. (Approx. 2 msec.) 


Reset time (latching) 
(at nominal voltage) 


Max. 3 msec. (Approx. 2 msec.) 


mA Between open con- : 
Initial facta 750 Vrms for 1 min. 
break- ; 
down Between contact sets 1,000 Vrms for 1 min. 
voltage 
g fete! ee TeCcUe 1,000 Vrms for 1 min. 


FCC surge voltage between 
open contacts 


1,500 V 


Initial insulation resistance 


Min. 1,000 MQ (at 500 V DC) 


Temperature rise 
(at nominal voltage) 


Max. 50°C 


Ambient temperature 


—40°C to +70°C 
(Not freezing and condensing 
at low temperature) 


— 
| Functional 
Shock resistance | 


Min. 490 m/s? (50 G) 


Min. 980 m/s? (100 G) 


176.4 m/s? (18 G), 10 to 55 Hz 
at double amplitude of 3 mm 


Destructive 
d ; Functional 
Vibration 
resistance 
| Destructive 
Unit weight 


294 m/s? (30 G), 10 to 55 Hz 
at double amplitude of 5mm 


Approx. 2g 


Excluding contact bounce time 


ORDERING INFORMATION 


Contact arrangement 
2: 2 Form C 


Operating function Terminal shape 


Nil: Single side stable | Nil: Standard PC board terminal 

L: 1 coil latching H: Self-clinching terminal 

L2: 2 coil latching 

*48 V coil type: Single side stable only 

Note: AgPd stationary contact types available for high resistance against contact sticking. 
When ordering, please add suffix “-3” like TF2E-12V-3. 


Coil voltage (DC) 


CE Grey fey (oh 1h 
24, 48* V 


TF 


TYPES AND COIL DATA at 20’c 68°F) 


: Sag Nominal Pick-up Drop-out poauoal Coil Nominal uae 
Operating eh It it it operating : : allowable 
board terminal terminal VDC V DC (max.) | V DC (min.) mA (+10%) Q (+10%) power, mW VDC 
TF2E-3V TF2E-H-3V 3 2.25 0.3 26.7 112.5 80 4.5 
TF2E-4.5V TF2E-H-4.5V 4.5 3.38 0.45 17.8 253 80 6.7 
TF2E-5V TF2E-H-5V 5 ou 0.5 16 S125 80 WS 
Single side | TF2E-6V TF2E-H-6V 6 45 0.6 13.3 450 80 9 
stable TF2E-9V TF2E-H-9V 9 6.75 0.9 8.9 1,012.5 80 13.5 
| TF2E-12V TF2E-H-12V 12 9 eZ 6.7 1,800 80 18 
TF2E-24V TF2E-H-24V 24 18 2.4 5.8 4,100 140 36 
TF2E-48V TF2E-H-48V 48 36 4.8 5.4 8,860 260 57.6 
: Part No. Nominal Reset Nominal Coil Nominal Max 
Operating wees fae Set voltage, ranace operating reeetinee Aneratn allowable 
function | StandardPC | Self-clinching wey V OC (max.) ge; current, oe P g voltage, 
board terminal terminal V DC V DC (max.) mA (410%) Q (+10 %o) power, mW V DC 
a TF2E-L-3V. | TF2E-L-H-3V 3 2.25 225 | 183 163.6 55 45 
39 TF2E-L-4.5V | TF2E-L-H-4.5V 4.5 3.38 3.38 12z 368.2 55 6.7 
on TF2E-L-5V TF2E-L-H-5V 5 Sh TAs Sh ihe 11 454.5 55 WS 
i a 
latching TF2E-L-6V TF2E-L-H-6V 6 4.5 4.5 7 9.2 | 654.5 55 9 
TF2E-L-9V TF2E-L-H-9V ce) 6.75 6.75 6.1 1,472 55 | 13.5 
eee 12V TF2E-L-H-12V 12 ; 9 9 4.6 2,618 55 | 18 
TF2E-L-24V TF2E-L-H-24V_ 24 18 18 ; 4.2 5,760 100 | 36 
TF2E-L2-3V | TF2E-L2-H-3V 3 2.25 2.25 S{S}.7/ 81.8 110 | 45 
TF2E-L2-4.5V | TF2E-L2-H-4.5V 45 3.38 3.38 ; 24.4 184.1 110 6.7 
aes TF2E-L2-5V | TF2E-L2-H-5V 5 3:15 3:75. || 22 | 227.3 110 7.5 
col = — = 
latching TF2E-L2-6V | TF2E-L2-H-6V 6 4.5 4.5 18.3 327.3 7 1 105 9 
TF2E-L2-9V TF2E-L2-H-9V_ 9 6.75 6.75 12.2 > 736.4 110 : 13.5 
TF2E-L2-12V | TF2E-L2-H-12V 1 9 fe) 9.2 1,309 110 18 
TF2E-L2-24V Eee 24V 24 18 18 8.3 2,880 : 200 36 
Notes: 1. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
2. Standard packing: Tube: 50 pcs.; Case: 1,000 pcs. 
3. In case of 5 V drive circuit, it is recommended to use 4.5 V type relay. 
DIMENSIONS mm 
SLENGEIG PC board ee PC board pattern 2.54 b.200 = puatuel: 
35a] (Copper-side view) sgecs) 
1 a le | 
7.8 74 
| i OO 
23 Jl254 Tolerance: +0.1 
sha dL i pes Schematic (Bottom view) 
254 05 0.25 Single side stable 1-coil latching 2-coil latching 


(Reset condition) 


(Reset condition) 


Self-clinching terminal Sie CaO CILOG) 


5 ey ae, 7 Beh & Pe ene ht 2 reK4 3 
ie) = 
50; ek (eas a? Lis n+ ity — 
3.5 1 at ig 

fA re / eee, 3 fare = 

/= t ° f $ fe) E 4 t 
Ae ue 7.62 109 87 6 109 8 7 6 7 \A0.928. 7-6 

2.54 0.5 0.25 / / 
Direction indication* / Direction indication® / Direction indication* 


General tolerance: +0.3 *Orientation stripe typical-located on top of relay 
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TF 
DATA 


1. Maximum switching power 
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Contact voltage, V 


4.-(1) Electrical life (DC load) 
Tested sample: TF2E-12V, 6 pcs. 
Condition: 1 A 30 V DC resistive load, 20 cpm 


Change of pick-up and drop-out voltage 


2. Life curve 


——* Life <1 04 


Switching current, A 
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No. of operations, x 10* 


Change of contact resistance 


———= Contact resistance, mMQ 
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No. of operations, x 10* 


Mechanical life 
Tested sample: TF2E-12V, 10 pcs. 
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4.-(2) Electrical life (AC load) 
Tested sample: TF2E-12V, 6 pcs. 


Condition: 0.5 A 125 V AC resistive load, 
20 cpm 


Change of pick-up and drop-out voltage 


———= % nominal voltage, %V 


No. of operations, x 10* 


5. Coil temperature rise (Standard PC board terminal) 
Tested sample: TF2E-xxV 
Measured portion: Inside the coil 
Ambient temperature: 30°C 


~ Contact resistance, mQ 


No. of operations, x 10° 


Nominal coil voltage 


|3-12 V DC} 
—-—|24 V DC 


—~ Temperature rise, °C 


0 100 110 120 130 140 150 


Coil applied voltage, %V 


6. Operate/release time characteristics 


Tested sample: TF2E-12V, 5 pcs. 


Release time 


~~ Operate/release time, msec. 
Le?) 


90 100 110 120 
Coil applied voltage, %V 


80 


7. Set/reset time characteristics 
Tested sample: TF2E-L2-12V, 5 pcs. 


6 
—— Set time 

O° 5 == ( eS 
$ ---- Reset time 
E 
oo. 4 Ss 
= 
3 
Sad a ares Dee be 
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80 90 100 110 120 
—— = Coil applied voltage, %V | 


8. Distribution of pick-up and drop-out voltage 
Tested sample: TF2E-12V, 50 pcs. 
a 


30 
Pick-up 
voltage 
Drop-out 
voltage 
20 
= 
€ 
oO 
a 
ie) 
! 40 


| 0 10 20 30 40 50 60 70 80 90 100 
| = Ratio against the rated voltage, %V 


9. Distribution of set and reset voltage 
Tested sample: TF2E-L2-12V, 20 pcs. 
10 ' 
Set voltage 
(Sy Reset voltage 
= 
6 5 
=) 
fe) 
| 
0-10 20 30 40 . 6070 80 90 100 
———+ Ratio against the rated voltage, %V 
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13.-(1) Malfunctional shock (single side stable) 
Tested sample: TF2E-12V 
Quantity: n = 6 


| so2mvs? (408) 9gom/s? 
+ 588m/s* (60G)~y- (100G) 
~ 784m/s? (80G) 
+980m/s? (100G) 
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———— Inter-relay distance 2, mm inch 


12.-(2) High-frequency characteristics 
Tested sample: TF2E-xxV 
_ Insertion loss characteristics 


Insertion loss, dB 


i 
rH Tt 
I eT Tl 


| LT 
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13.-(2) Malfunctional shock (latching) 
Tested sample: TF2E-L-12V 
Quantity: n = 6 


~~ +196m/s? (206) 


+ 980m/s? (100G) 
‘. 


(100G)— t 392m/s? (406) 980m/s? 
Fat ear +588m/s* (60G)~x (100G) 
784m/s? (80G) 


—o 


Rate of change, % Rate of change, % 


12.-(3) High-frequency characteristics 
Tested sample: TF2E-xxV 
AR. 
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14.-(3) Influence of adjacent mounting 


\Rate of change, % Rate of change, % 
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—~——— Inter-relay distance 2, mm inch 
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———— Inter-relay distance 2, mm inch 
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15. Actual load test 
Tested sample: TF2E-12V 
(35 mA 48.V DC wire spring relay load) 


Circuit | 


Q 
Wire spring relay Circuit diagram 


Change of pick-up and drop-out voltage 


ee 8 


Pick-up voltage 


S88 


as 


Oo £ 
oO: oS 


Drop-out voltage 


———~ Ratio against the rated voltage, %V 


No. of operations, x 10* 


10 20 30 40 50 


NOTES 


1. Coil operating power 

Pure DC current should be applied to the 
coil. The wave form should be rectan- 
gular. If it includes ripple, the ripple factor 
should be less than 5%. However, 

check it with the actual circuit since the 
characteristics may be slightly different. 
2. Coil connection 

When connecting coils, refer to the wiring 
diagram to prevent mis-operation or mal- 
function. 

3. External magnetic field 

Since TF-relay is highly sensitive 
polarized relay, its characteristics will be 
affected by a strong external magnetic 
field. Avoid using relays under that condi- 
tion. 

4. Cleaning 

In automatic cleaning, cleaning with the 
boiling method is recommended. Avoid 
ultrasonic cleaning for relays. It is recom- 
mended that a fluorinated hydrocarbon or 
other alcoholic solvent be used. 
Trichlene and chloroethene can be used 
for cleaning. 


5. Packing direction 


Relays are packed in a tube with the 
orientation stripe (PIN No. 1) toward the 


gray stopper. 


DHSTenO IEA SS (indicates PIN No. 1) stripe 


Stopper 
(gray) 


6. Automatic insertion 


Te 


Soe 
(green) 


To maintain the internal function of the 


relay, the chucking pressure should 
exceed the values below. 


not 


Chucking pressure in the direction A: 


4.9N (500g) or less* 

Chucking pressure in the direction 
9.8N (1 kg) or less 

Mounting pressure in the direction 
9.8N (1kg) or less 


B: 


GC: 


*Avoid chucking the center of the relay 


Change of contact resistance 


Contact resistance, mQ 


No. of operations, x 10* 


7. Soldering 

When soldering through hole terminal 
type, the following condition is 
recommended. 

Preheat according to the following 
conditions. 


Temperature 


100°C 212°F or less 
Within 1 minute 


Soldering should be done at 250°C 
~ with 5 sec. 


8. Others 

1) If in error the relay has been dropped, 
the appearance and characteristics 
should be checked before use. 

2) Latching relays are shipped from the 
factory in the reset state. A shock to the 
relay during shipping or installation may 
cause it to change to the set state. There- 
fore, it is recommended the relay be 
used in a circuit which initializes the relay 
to the required state (set or reset) when- 
ever the power Is turned on. 


ULTRA LOW PROFILE 2 AMP. 


TK-RELAYS 


POLARIZED RELAY 


UL File No.: E57521 
CSA File No. LR26550 


¢ Low profile 4 mm .157 inch height 
¢ High contact capacity: 2A 
¢ Surge withstand voltage between contact and coil: 2,500 V 


mm inch (Bellcore rating) 
Contact Characteristics (at 20°C ) 
Arrangement 1 Form C Max. operating speed (at rated load) | 20 cpm 
Initial contact resistance, max. Operate time* | Max. 3 msec. 
50 mQ2 


(By voltage drop 6 V DC 1 A) (at nominal voltage) (Approx. 1.5 msec.) 


Contact material Gold-clad silver . 


Release time* 


Max. 2 msec. 


Rating Max. switching power 60 W {at nominal voltage) eur eed 
(resistive | Max. switching voltage 220 V DC Set time” (latching) Max. 3 msec. 
load) —= a (at nominal voltage) (Approx. 1 msec.) 
| Max. switching current | 2A eet eta = ; 
=| — Reset time* (latching) Max. 2 msec. 
ULICSA rati Pent, ae (at nominal voltage) (Approx. 1 msec.) 
ratin : : Sn == ae = 
: 05A110VDC Me ees Between open contacts ea 750 Vrms for 1 min. ; 
= 7 ce — as own voltage 
Expected | echanical (at 180 cpm) 10° (Single side stable) “on WONs9© Between contact and coil 1,500 Vrms for 1 min. 
life (min. 5x10’ (1 or 2 coil latching) FCC surge voltage between open 1.500 V 
opera- roca lo ‘A 30VAC = = —— : contacts (10160 usec.) 
ectrica = = : Poaaree | = = 
tions 2 
ions) Pred comiiiosistive 10 Surge voltage between contacts and coil 2.500 V 
1 —_t_— ———— (2x10 sec.) 
Initial insulation resistance AU A Se ae 
(at 500 V DC) 
Temperature rise (at nominal voltage) Max. 50°C 
—40°C to +85°C 


een Tomnpelatuie (Not freezing and condens- 


ing at low temperature) 
Min. 735 m/s? (75 G) 
Min. 980 m/s? (100 G) 
196 m/s? (20 G), 
10 to 55 Hz at double 
amplitude of 3.38 mm 


294 m/s? (30 G), 
10 to 55 Hz at double 
amplitude of 5mm 


Functional 
Shock resistance — 


Destructive 


Functional 


Vibration resistance 


Destructive 


Unit weight 

“Excluding contact bounce time 
*“The maximum ambient temperature allows for coil temperature rise at 
maximum allowable coil voltage. 

As for the applicable range of continuous carrying current against 
temperature, please refer to “Maximum value of continuous carrying 
current” chart. (Page. 37) 


Approx. 1g 


ORDERINGINFORMATION _—T ee eae 
ex. TK [1 Je —[i2]—[H ]—[av 


Contact arrangement | Operating function 


Terminal shape Coil voltage (DC) 


| Nil: Single side stable | Nil: Standard PC board terminal | 1.5, 3, 4.5, 5, 6, 
| L: 1 coil latching _H: Self-clinching terminal 9,12, 24V 
L2: 2 coil latching 


emt) ROK G 
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TK 
TYPES AND COIL DATA (at 20°c «8'F) 


‘ Nominal e : Max. 
: Nominal Drop-out : Coil Nominal 
Operating It it operating ist F allowable 
function Standard PC Self-clinching voltage, voltage, current, resis ae operating voltage, 
board terminal terminal Vv DC mA (+10%) (410%) | power, mW VDC 
TKIE-4.5V | TK1E-H-4.5V 4.5 3.38 0.45 145 140 6.7 
Single side |TK1E-5V | TK1E-H-5V 5 3.75 178 140 75 
stable TK1E-6V TK1E-H-6V 6 4.5 0.6 23.3 257 140 9 
TK1E-9V TK1E-H-9V 9 6.75 0.9 ies 579 140 135 
TK1E-12V TK1E-H-12V 12 9 1.2 11.7 1,028 140 18 
TK1E-24V TK1E-H-24V 24 18 2.4 113 2,133 270 28.8 
: | \. 
PAN: Nominal Reset No Coil Nominal Mes 
Operating eo Sorece Set voltage, wolace operating resistance Aneren allowable 
function | StandardPC | Self-clinching " a "| VDC (max.) |) 56 98: current, Seca P mf voltage, 
board terminal terminal (max.) | Aa (410%) (10%) | power, m vpc 
1 - 
TK1E-L-1.5V | TK1E-L-H-1.5V eS ihe Ue eS 66.7 22.5 100 2.25 
TK1E-L-3V TK1E-L-H-3V 3 225 2.25 Sard 90 100 4.5 
TK1E-L-4.5V | TK1E-L-H-4.5V 4.5 3.38 3.38 222 202.5 100 6.7 
1 coil TK1E-L-5V TK1E-L-H-5V 5 Gara Sr hs) 20 250 100 se Lo 
latching = | TK1E-L-6V. | TK1E-L-H-6V 6 4.5 4.5 16.7 360 100 9 
‘TK1E-L-9V | TK1E-L-H-9V 9 6.75 6.75 TAG 810 100 13:5 
‘TK1E-L-12V | TK1E-L-H-12V 12 9 9 8.3 1,440 100 18 
TK1E-L-24V |TK1E-L-H-24v | 24 18 18 6.3 3,840 15000 28.8 
TK1E-L2-1.5V | TK1E-L2-H-1.5V Wes ee oi25 133.9 ee 200 220 
TK1E-L2-3V | TK1E-L2-H-3V 3 2225 2.25 66.7 45 200 4.5 
/TK1E-L2-4.5V ‘TKI E-L2-H-4.5V | 4.5 So irots 3.38 44.4 101.2 200 6.7 
2 coil ‘TK1E-L2-5V | TK1E-L2-H-5V 5 3.75 3.75 40 125 200 75 
- T 
latching |TK1E-L2-6V |TK1E-L2-H-6V | 6 4.5 4.5 33.3 | 180 200 9 
TK1E-L2-9V | TK1E-L2-H-9V 9 6575 6.75 22.2 405 200 Ueks 
| TK1E-L2-12V ‘TK1 E-L2-H-12V 12 9 | 9 20.8 576 250 14.4 
TK1E-L2-24V | TK1E-L2-H-24V 24 18 | 18 16.7 1,440 400 26.4 
Notes: 1. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
2. Standard packing: Tube: 50 pcs.; Case: 1,000 pcs. 
3. In case of 5 V drive circuit, it is recommended to use 4.5 V type relay. 
DIM ENSIONS Standard PC board terminal PC board pattern (Copper-side view) mm inch 
10.6 9 2.54 2.54 
Lai fae a 
43.75 o-O-O7-4 
35° [ 0.5 0.25 Fido 7.82 
Tie | |e 
2.54 2.54 | 7.62 Si Oe hee 


6-1 . hol 
hie ac Tolerance: +0.1 


Self clinching terminal Schematic (Bottom view) 


| ee — ie hoes * Single side stable * 1 coil latching * 2 coil latching 
Aas ac (Deenergized condition) (Reset condition) oe edb 
1 2 3 eer eet! 
3. ora OMG NOs S - 
0.25 ¢ 
0.25 le ‘ | iF el | 
3 Hdses 7.62.4 Wi é 

ERE | ieee i a 


General tolerance +0.3 


5 4 
Direction indication* 


Direction indication* 


6 4 
Direction inidication* 


*Orientation stripe located on top of relay 
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> No. of operations, x10* 


Change of contact resistance 


————* Contact resistance, mQ2 


No. of operations, «10* 


. Operate/release time characteristics 
Tested sample: TK1E-5V, 50 pcs. 


<With diode> 


tegen ia 
~N 


Operate/release time, msec. 


Coil applied voltage, %V 


5. Electrical life (DC load) 
Tested sample: TK1E-12V, 10 pcs. 
Condition: 2 A 30 V DC resistive load, 20 cpm 


. Coil temperature rise 


Tested sample: TK1E-12V, 6 pcs. 
Measured portion Inside the coil 
Carrying current:0A,1A,2A 


Ambient temperature: 25°C 77 F 


Temperature rise, °C 


80 90 100 110 120 130 140 150 
Coil applied voltage, %V | 


<Without diode> 


Operate/release time, msec. 


Release time 


90 100 110 120 
Coil applied voltage, %V 


Change of pick-up and drop-out voltage 


Pick- Jide voltage 
70F SS =e ; 
G0) See re ET AM 


Drop-out voltage 


= % nominal voltage, %V 


No. of operations, «10* 


Ambient temperature: 70°C (58 F 


~— Temperature rise, °C 


80 90 100 110 120 130 140 150 
Coil applied voltage, %V 


. Distribution of pick-up and drop-out voltage 


Tested sample: TK1E-5V, 50 pcs. 


Drop-out voltage 


} 


—= Quantity 


a wl | 
10 20 30 40 50 60 70 80 90 100 
————~> Ratio against the rated voltage, %V 


70 203040 60 60 70 80 90 100 


——~ Ratio againstthe rated voltage, %V 


Tested sample: TK1E-5V, 50 pcs. 
<Operate bounce time> 


12. Distribution of operate/release bounce time 
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0.1 0.2 0.3 0405 0.6 0.7 0.8 09 1.0 
Operate bounce time, msec. 


13-(2). High frequency characteristics 
Insertion loss characteristics 


0.10.2 03 04 0506 0.7 0.8 0.9 1.0 
Release bounce time, msec. 


13-(3). High-frequency characteristics 
V.S.W.R. 


Insertionloss, dB 


Frequency, MHz 


15-(1). Influence of adjacent mounting 


——— Frequency, GHz 


Isolation, dB 


Frequency, MHz 


14. Malfunction shock : 
Tested sample: TK1E-12V, 6 pcs. (single side ; 
stable); TK1E-L2-12V, 6 pcs. (latching) . 


—__ Deenergized 
ales ~~ condition 
(Reset state) 
---- Energized 
condition 
(Set state) 
Zz 


7, 980m/s?™ 
v4 (100G) 
¥ 


x 


+196m/s? (20G) 
980m/s? 
39am/s* (406). 1990) 
Z +588m/s* Aces) re 
980m/s? 1 TeAm/se (80G) 


(100G) 
“980m/s? (100G) 


15-(2). Influence of adjacent mounting 


5-(3). Influence of adjacent mounting 


Pick-up voltage 
$$ — 5 —— 


a 


on 


fo) 


~~ Rate of change, % ~— Rate of change, % 
| 
a 


Inter-relay distance 2, mminch 


—~> Rate of change, % —~ Rate of change, % 
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= Inter-relay distance 2,mminch 


35 


“aM: 
“too” 


~~» Rate of change, % —> Rate of change, % 


0 


——~ Inter-relay distance 2,mm nich 


TK 


16. Actual load test 
(35 mA 48 V wire spring relay load) 


Wire spring relay 
eto | 


NOTES 


1. Coil operating power 

Pure DC current should be applied to the 
coil. The wave form should be rectan- 
gular. If it includes ripple, the ripple factor 
should be less than 5%. However, 

check it with the actual circuit since the 
characteristics may be slightly different. 
2. Coil connection 

When connecting coils, refer to the wiring 
diagram to prevent mis-operation or mal- 
function. 

3. External magnetic field 

Since TK-relay is highly sensitive 
polarized relay, its characteristics will be 
affected by a strong external magnetic 
field. Avoid using relays under that condi- 
tion. 

4. Cleaning 

In automatic cleaning, cleaning with the 
boiling method is recommended. Avoid 
ultrasonic cleaning for relays. It is recom- 
mended that a fluorinated hydrocarbon or 
other alcoholic solvents be used. 
Trichlene and chloroethene can be used 
for cleaning. 


Change of pick-up and drop-out voltage 
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———~> No. of operations, x1 0 


5. Packing direction 

Relays are packed in a tube with the 
orientation stripe (PIN No. 1) toward the 
green stopper. 


Change of contact resistance 
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No. of operations, x10* 


7. Soldering 
Preheat according to the following condi- 
tions. 


Temperature | 100°C 212°F or less 


Orientation (indicates PIN No. 1) stripe 
tied eee ia Pear oe 
ED ELS RES 0 ee 


Stopper (green) 


6. Automatic insertion 

To maintain the internal function of the 

relay, the chucking pressure should not 

exceed the values below. 

Chucking pressure” in the direction A: 
9.8N (1kg) or less 

Chucking pressure* in the direction B: 
29.4N (8kg) or less 

Chucking pressure” in the direction C: 
9.8N (1 kg) or less 


oe. 2. * Direction A * Direction B = Diecten C 


ih 7) 3 


*Value of aera pressure is shown by the value of weight 
pressed on the portion (4 mm dia.) 


Within 1 minute 


Soldering should be done at 250°C 

482 F within 5 sec. 

8. Others 

1) If in error the relay has been dropped, 
the appearance and characteristics 
should be checked before use without 
fail. 

2) Latching relays are shipped from the 
factory in the reset state. A shock to the 
relay during shipping or installation may 
cause it to change to the set state. There- 
fore, it is recommended the relay be 
used in a circuit which initializes the relay 
to the required state (set or reset) when- 
ever the power is turned on. 


Time | 
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